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OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar lidos were observed in tlie v;irious states and terri 

Alulruitta.-Mobile, 2d. 
Arizoita.-Yuni;i, Stli, 28th j Prescott, 28th. 
CaZiforizia.-Siui I>iego, lst, Gth, Stli, l l t l i ,  28th. 
Colorado.-Montrose, 22d. 

IlZiitoie.--Pekin, lst, 23d, 29th ; ltiley, 3d, 6tl1, 9tli, 19th. 
Indinwn.-Intliaua~~olis, 3tl ; Vcvay, 6th, 21st. 
lozc.a.-Corydou, 9th ; Cedar Rapids, 18th. 
Kaitsns.--Manliatt~ii, Bth, 17th j Yates Ceiitre, Stli, 20th 

Wyandotte, 23d, 24th, 2Gtli, 29tl1, 30th, 31st. 
&fuiiw.-Oroiio, 16th. 
Maseachuseth.--Blue Hill Observatory, 4th j Proviiicetowu 

16th. 
Micliignn.-l'ort Uuroii, lst, 20th j Grend Haven, lltli. 
hTebrneka.-Omali;~, 8th. 

New York.-Oswego, 4th, 5th. 
North CuroZiiaa.--New River Iulct, 27tli, 30th. 
Ohio.- Wauseou, l l t l i ,  lYtli, 20th, 21st. 
Pe~tnsyZvania.-Erie, 9th j East Brook, 22cl. 
South CaroZi?ta.-St;itebiirg, Gth, Stli, l l t h ,  24th j Spartan 

I'en?aesxee.-Na~livillo, IGtli, 17th. 
1'exae.-Galvestou, 2d. 
Veriuoitt.-Strafford, 16th. 
Virginia.-Variety Mills, 3 4  Gth, 24th j Dale Enturprisc, 36 

l l t h ,  21st j Lyliclibiirg, 17tl1, 19tli, 20tli, 26th j R:rpl)aliannoc 
Stnliou, 21st. 

Wyontiiu/.--Fort Bridger, 2d, 30th. 

Luunr 1i;ilos were observed in tlie wrious states and terr 

(3aZi,for?tin.-SRcr~imento, 17th. 
Conizecticzrt.-?Je\v Haven, 11 t,li, 17th. 
District of ~ o ~ ~ ~ b ~ U . - ~ i 1 R h ~ l l ~ ~ O ~ l  City, 7th, 9tli, 11th. 
Florida.-Arclier. 5th. Stli, 9th. 14th. 16th : Jacksouvillc 

tories, iLS follows: 

Plorida.-Al*clit?r, lst, 3 1 ~ t  j I < c ~  West, 2Gtl1, 28tli. 
Cfeo~~/i~.-s;L\~aullall, 29tll, 31st. 

Jer&ey.-1hver, 12th ; ~ layto i i ,  13th, 24th. 

burg, 31st. 

. L U N A R  HALOS.  

tories, :is follows : 
Ari~o~tn.-Yumit, 4 1 1 ,  loth, l l t l i ,  12th. 

8tl1, 15th ; Key West, IOtli, '15th ; Liii;oii:i, 13th j Manstec 
12th. 14th. 

Cf&wgia.-Angnsta, Gtli, 24th ; SiiViLliii:Lli, 15th. 
IZliitois.-Pckin, Sth, 9tli, l l t h ,  30th j ltiley, Stll, 18th. 
Indinitu.-Lafhyct te, 9th. 
foicn.-Iiitlepeodeuce, 6th, 15th ; Cedar ltapids, 19th. 

Ka?teu.s.-l~otlgc City ant1 Yates Centre, Sth j Allison and 
Vestntorel;iiitl, 10th ; Iiidepeiitleiice, 1 ltli ; Wy;iiitlottc, 20th. 
1Centuclc~.-Louis\-ille, 10th j FrtLnkfort, 12tli, 16th. 
.lIuryhd.-Bi~l tiniore, 12 t Ii . 
Ilfic.hi!/uit.-Lniisiiig, 8th. 
A'cb,.alrka.--L)e Soto, Stll, 15tll. 
A'CZ0 ~ U , i , l ) , 8 l l i l . C . - N L S i l U ~ L ,  14tIi. 
h'ew Jer.uey.--Beverlg :tlid Egg Hiirbor City, 11th ; Rloores- 

o\vn, 13th. 
X e t o  dfexico.--Port St:u1ton, Gt l l ,  11th. 
Nelc York.--Setnuketa, Gt l i ,  13th j Itliaca, 9th. 
North Curoliita.-New ltiver Iiilot, 13th j Fort Macon, 17th. 
Olrio.-EIyiia, 4th; Columbus, 12th to 16th ; Napoleon, 13tIl. 
l%,z~~ylvn?iia.-Cnt:iwiNx;b, 13th j Pittsburg, 20th. 
Sozitli C'arolba.-St~~tebnrg, Stli, 13th j Sl)itrtanburg, loth, 

atli, 14tli, 17tli, 18th. 
Il'en~texxee.-N~isli\-iIle, 12tli, 13th j Cliattauooga, 18th ; Ash- 

rood, 19th. 
I'exus.-Cleburne, Yd j l?destiue, Sth, 10th j Srowiisville and 

%io Graiide Citx, 10th. 
Virginiu.-Diile Eut,erprisc, 7th, loth, l l t l i ,  20th j ltappa- 

iitlinock Station, 9th k) 13tI1, 15th; Bird's Nest, Yth, 12th, 
.3tli, lStli, 17tli; (3ape Heriry, 13th. 

Waxltington Territory.-Ne:tIi Bay, 7th j T:Ltoosh ISlilIid, 8th. 

IViixcoizein.-Mil waukcc, 12th j M~tii i tomoc, 15 tli. 
Ii'yoi)tin~/.-Fort Bridgoi*, 7th.  
The 1)liases of the moou (Washingtou inoa,ii timo) during 

iugust,  :LS given i n  '' The hinericaii Epliemcris ant1 Nautical 
P~U~UII:LC " for 1886, iire i i ~  f o l l o \ ~ ~  : NCW moon, 28tl1, 19 11. 46.1 
0. ; first quiLrter, Gtli, 3 11.  35.0 UL. j frill moon, 14th, 1 11. 16.0 
11. ;. last qiiartsr, 22t1, 2 11.  J3.G i n . ;  ;~pogec, 14th, 20.6 11.; 

Tl'eet l ~ i i ' , : r l i d ~ . - B ; t r k ~ ~ b ~ r g ,  12th. 

Icrlgee, 28tl1, 19.9 11. 
3l I R A G E .  

Nicoluus, Yutter cOillit~, CiiIifoi*iiiit : it, niir;bge occurred here 
)ii the Utli, tlintaiit Iionses being plaiiily seeti elov;ited above 
;heir usuiil p s i  tioii. 

The following is froni the '' New York Herdcl " of August 14, 
18Y6 : 

I lie pl ict iot i ie i ioi i  littowit tis inirtrgc: wus witticsscd nt i n. in. of 'tlie latll at 
12ottdoitt, Ncw York. 
'odder, wliile c~osc  wcrc tlie ~iirtiier's ~tousc, btrrii, i i i it l  ot~ier oiit-lmiFdings. 
I t i  tlic: I~iiclifirotittd the picticre! :L 1wct1.y riirtel scctic was presciitetl to tlie eye. 
J'lic idtnosplicre wtrs intirky. 'I'lic n~iectacle, wllicli w w  viewed by II number 
:If well kiiowti citixeiis. in mid to Iit~ve l)c!c!ii tlic firfit of the kind seen in Ulster , 

x)ctnty witliiit tlic tiieinory of tlic: oldcst iiihubitnnt. 

I ,  

111 the. Ibregroiiiid cattle werc! well IwAy cliewin tlleir . 

Miriige wm observed ; i t  otlisr Rtations, ;LH follows : 
Webstw, Dakota, 17tii,  20t11, 21st, 30tli, 31st. 
Sali11i1, Kansas, 22d, 84th, 26th. 
lEgg Nilrbor City, New .Jersey, 24th. 

MISCIZLIANHOUS PHENOMENA. 
DR 0 U GI1 1'. 

Leatl Hill, I<ooiie couiitp, Arkansas : vcry warln weat.her 
prevailed froni the 12th to the 18tli, wi th  dry wind froin the 
soutliwcst, wliicli, coinbiiietl with tlie droiight, was very dam- 
:igi ng to vegetn tioii. 

ruiiiecl by tlie tlrought, ti1 tliougli copious ribins fell lkom tilo 
11th to the 1Stli. These rains were of benefit only to corn tliat 
lint1 1)eeii pl;uitetl late i i i  bottom lands. 

Port, Sill, Inc1i;iii Territory : ou the afternoon of' the 19th a 
thulider-storiil :uid IiCiimVY rii,ili set in. This \vas the second 
Iieilvy rain since the I)eginiiiiig of the drought, April 2Gth, aud 
tlie prospects for CiLttle pasi 1ig were ~oliiewliiLt brightened. 
Diiriiig this storiii 1.63 inches of riiiii fell. 

M:icltiii:tw City, Micliig:tii : Iieavy rain foll on the 21st aud 
22t1, breilkilig the tlrouglit that Iiad coiitinned since the iiiiddlo 
of June. Owiug to tho drought the Iiay aud grain crops llave 
becii serionsly iri,jured, iiiid inills using water as  a power were 
obliged to u3;hW o1)er:Ltioiis e:~rIy in July ou i1ccount o f the  low 
\\ '>btW in StrOiLtllS. 

Mil\v:iukee, Wisconsin : on tlic 2lst the sovcre drought which 

Keokuk, IOWii, 3ht :  tile C O Y I ~  CWI) 011 U1)litIidS is i1.lmOst 
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Tlie sl~oclc of greatest violence occurred a. little before ten 
Mock on t,he iiiglit 01’ T\iesday, Angiist 31st.. It WRS followed 
by serer~l of‘ lesser niugiiitucle on t.1i;i.t i i i  glit, :i,ntl during the 
8~~cceecling three or f‘ow weeks. The great sliock began iii the 
:ity of (:l~;irIestoii within a few secoiids of‘ 9.51 1). i n . ,  75tli 
iieritlian tiine. 1’11~ tlinxtion of‘ tlic vibrat.ory motion of the 
:a,rt,li ;It th;it point, was probd)ly nbont forty sccoiids j the 
notion a t  first being motlernte, but increasing wit11 great ra- 
bidity during the last t.cn or fift,ecu seconds. 

All ot’ tlic loss of life :tiit1 1)rol)erty during the mliole series of 
I1sturb:mces is to be nttributecl to t,liis first sliock. Five inin- 
ites later anot,lior o(:(:lirret\, and ten iniuiites 1a.t.er still :inotlier ; 
,lie liitter being of‘ coiisit1er;tble violeiice, bnt iieither :ilone 
voulcl Iiavc clone, a,ny t1am;y.p. Tho same may he affirmed of 
;lie sucocetl iiig series of dis tiirb;Lnces tv 11 i ch , mi tli greatly dimi 11 - 
shed intensity :uitl :it iilcrc?;ising interv:ils of time, coiit8iiiued 
io maintain tlic ooiidit,ioiis of a1;irm iind terror into which the 
~ o l ) l c  of tlie affiictetl 1oc;dit;Cv were n;i tnr; i l l~ thrown by the 
irst clistnrbance. Altllougli soine iujury to buildings resulted 
‘ ~ O I I I  these after sIiocI;s, i t  is toleriibly certain thiit iii  :tll such 
:RS(!S clisl,l:tcc~uct~t :~ucl fr:wt.nrc. 1i;id taken 1’1 ;we in t,licr. great 
ZIiock; tho lesser distnrbniices simply fiiiisliiiig rn1i:tt had then 
)eel1 1ie:trly co1q,letetl. 

Tlic origin of‘ tho tlistnxhiices : i ] ) ~ ) c i t ~  to liare been ~ 0 1 1 1 0 -  
vlicrc below a. point fittem or twenty wiles nortliwest o f  Cliarles- 
io11 ; that  is, in the iicigliborliood of tlie t.own of Siimn~erville. 
B chart of lwovisioniil co-seismal liucs dra\vn by hlr. Y;iyden 
)f tho Oeo1ogic;iI Survey, aiid pnblisliecl in (6 Science ” for Sep- 
tember lOt11, scems to 1oc;ite this ceiit8re somewhat furtlior 
.lortli tliaii the point iiitlic:i.tet\ above. A t  tile time of its con- 
struction, Iiome\~cr, iiiIorniat.iou froin m;uiy points W ~ I S  Iilck- 
~ i g ,  ant1 that  whicli JKLS at Iinnd \ V i i s  ;i.dmi tedly do1ibt,fiil i n  
5o111e tlegrec. 

Itefereiico mil l  bo ‘111:ule 1:iter to tile iso-scisnial cIiart accom- 
panying t,liis report, wliich indicates t h t  the origin was ne;w 
tile point referred tm ;i.bovc. Strong 1)roof of this is also fur- 
nis l ie t l  iii the intcrisitty a.1it1 cliaract,er of the distnrb:i.nce as 
sliomn by tlie off’ects ~vliicli were still risible mlien an exnrniu;t- 
tioii Wits made a few days altar the princip;tl shock. The ap- 
pe:tranco of brick piers iipoii \rhicli inany Iiouses in Snmmerville 
rest W:~S sucli as to jnstify tlie.conclusion that the principal 
:omponent of tlic mot.ion ;it that  point was vertical, iiiicl i t  was 
cri(laiit bliat the destruction of builtlings \vas inucli less tlian 
~vollld Iiave resultccl from :I horizontd inoveinent equal to t h a t  
nTliicIi hat1 taken place in Cliarlcston and olsowhere in the 
ueigliborhood. 

Anotlier f w t  of iniport;tnco is that in tlie vicinity of Snm- 
mervillc tlie disturbances pecctlirrg that. of‘ August 31st took 
pl;i,ce, aut1 licre tlicy 11;i~ve been most numorous and most, per- 
sistent. Tndeocl, at the prosent writing, 1ic:arly R niont.li aftor 
the first pcrce1)til)le shock, they still occiir ;it irregdiir intctrvals 
varying from :t fern honrs to a few days. Oiilg the most violent 
of tlicse linve beon felt; a,s far as Charleston. 

Newly a l l  the movcnmits i n  Sninmcrrille aiid vicinity 
hnsc been acconi~~nxiietl by, autl, inclcecl, geuer;iIly ])receded by, 
a lorn rumbling soiind, 1;istiiig one or t.wo seconds, and not 
iiifreqnently this sound, ;ilwa.ys unmista.ka,bla in i ts  climactor, 
was iici tlier accompnniccl iior f‘ollowcd b j  a perccptiblo inove- 
inent. This Wi\s ;I coininou occnrreiice :it Suininervillo and in 
the inimediuto vicinity, ant1 i t  mas found that :enlong several 
observers there woulcl be no agreement upon the direction from 
wliicli the sonntl appeared to come. 

At it tlistaucc from tcii to fifteen miles from Cha.rlesto~i in 
tho direction of Snminervillc some o f  the most ciirions and 
intoresting effects of tho tlistiirbiince mere to be seen. Those 
wero the ‘‘ sand craters ” aiid crevices, out of which estensive 
ernptioiis of s:iaid antl water had tnlten place on tho night of 
Angost 31st. Tho craters thus formed varied in sieo from a.n 
irregiiliir oval, twenty-five feet long by fifteen f’cct wide, to  
slinllo\v cones not over a n  *incli in diameter aud beautifhlly 
symmetrical in  ibrm . Tho area surrounding these opeiiings 
was generally tloodctl with sa.nc1, oftell acres in estcut, to a 


